Effect of C5-methylation of cytosine on the photoreactivity of DNA: a joint experimental and computational study of TCG trinucleotides.
DNA methylation, occurring at the 5 position of cytosine, is a natural process associated with mutational hotspots in skin tumors. By combining experimental techniques (optical spectroscopy, HPLC coupled to mass spectrometry) with theoretical methods (molecular dynamics, DFT/TD-DFT calculations in solution), we study trinucleotides with key sequences (TCG/T5mCG) in the UV-induced DNA damage. We show how the extra methyl, affecting the conformational equilibria and, hence, the electronic excited states, increases the quantum yield for the formation of cyclobutane dimers while reducing that of (6-4) adducts.